











HCM 2010 Signalized Intersection Summary

Optimus - Ethanac TIS

13: Briggs Road & SR-74 03/28/2018
A ey ¢ ANt M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 44 [l L % ' L
Traffic Volume (veh/h) 73 862 456 216 934 39 322 142 176 143 220 165
Future Volume (veh/h) 73 862 456 216 934 39 322 142 176 143 220 165
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 75 889 470 223 963 40 332 146 181 147 227 170
Adj No. of Lanes 1 2 1 1 2 0 1 1 0 1 2 0
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 96 1008 863 252 1292 54 462 197 245 277 308 221
Arrive On Green 005 028 028 014 037 037 026 026 026 016 0.16  0.16
Sat Flow, veh/h 1774 3539 1583 1774 3463 144 1774 758 939 1774 1970 1413
Grp Volume(v), veh/h 75 889 470 223 492 511 332 0 327 147 203 194
Grp Sat Flow(s),veh/h/In 1774 1770 1583 1774 1770 1837 1774 0 1697 1774 1770 1613
Q Serve(g_s), s 48 216 221 142 278 278 196 00 203 88 126 133
Cycle Q Clear(g_c), s 48 216 221 142 278 278 196 00 203 88 126 133
Prop In Lane 1.00 1.00  1.00 0.08 1.00 055  1.00 0.88
Lane Grp Cap(c), veh/h 96 1008 863 252 660 685 462 0 442 277 277 252
VIC Ratio(X) 078 083 054 08 075 075 072 000 074 053 073 077
Avail Cap(c_a), veh/h 131 1060 887 300 699 726 462 0 442 277 277 252
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 100 100 100 100 100 100 000 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 538 394 169 485 314 314 387 0.0 39.0 447 463 466
Incr Delay (d2), s/veh 18.9 8.6 07 225 4.1 4.0 9.3 00 106 7.1 158  20.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 29 147 150 85 143 148 108 00 108 4.8 74 7.3
LnGrp Delay(d),s/veh 727 480 176 710 355 353 480 00 496 518 621 666
LnGrp LOS E D B E D D D D D E E
Approach Vol, veh/h 1434 1226 659 544
Approach Delay, s/veh 39.3 419 48.8 60.9
Approach LOS D D D E
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 345 209 373 225 107 475
Change Period (Y+Rc), s 45 4.5 45 4.5 4.5 4.5
Max Green Setting (Gmax), s 30.0 195 345 18.0 85 455
Max Q Clear Time (g_ctl1), s 23 162 296 15.3 6.8 298
Green Ext Time (p_c), s 2.0 0.2 3.2 0.8 0.0 6.0
Intersection Summary
HCM 2010 Ctrl Delay 448
HCM 2010 LOS D

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

AM PEAK HOUR

Synchro 10 Report






Lanes and Geometrics

Optimus - Ethanac TIS

1: 1-215 SB Ramp & Bonnie Drive 03/28/2018
A T N I 4

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations % [l % I )

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 100 120 150

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 09 0.95

Ped Bike Factor

Frt 0.850 0.997

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 1770 1863 3529 0

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1770 1583 1770 1863 3529 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 308 3

Link Speed (mph) 30 30 30

Link Distance (ft) 491 490 452

Travel Time (s) 11.2 1.1 10.3

Intersection Summary

Area Type: Other

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Volume Optimus - Ethanac TIS

1: 1-215 SB Ramp & Bonnie Drive 03/28/2018
2 N I

Lane Group EBL EBR NBL NBT SBT SBR

Traffic Volume (vph) 24 299 220 349 1447 33

Future Volume (vph) 24 299 220 349 1447 33

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 097 097 097 097 097 097

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 25 308 227 360 1492 34

Shared Lane Traffic (%)

Lane Group Flow (vph) 25 308 227 360 1526 0

Intersection Summary

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Timings Optimus - Ethanac TIS

1:1-215 SB Ramp & Bonnie Drive 03/28/2018
Aoy & b
Lane Group EBL EBR NBL NBT  SBT
Lane Configurations % [l % I )
Traffic Volume (vph) 24 299 220 349 1447
Future Volume (vph) 24 299 220 349 1447
Turn Type Prot  Perm Prot NA NA
Protected Phases 4 5 2 6
Permitted Phases 4
Detector Phase 4 4 5 2 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 225 225 95 225 225
Total Split (s) 240 240 280 960 680
Total Split (%) 20.0% 20.0% 23.3% 80.0% 56.7%
Yellow Time (s) 3.5 3.5 35 3.5 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 4.5 45
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None C-Max C-Max
Act Effct Green (s) 9.1 9.1 235 1019 739
Actuated g/C Ratio 008 008 020 08 062
v/c Ratio 019 076 066 023 0.70
Control Delay 527 183 546 24 186
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 527 183 546 24 186
LOS D B D A B
Approach Delay 20.9 22.6 18.6
Approach LOS C C B

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 94 (78%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 19.8 Intersection LOS: B
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  1:1-215 SB Ramp & Bonnie Drive

TGE R

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED Synchro 10 Report
PM PEAK HOUR



HCM 2010 Signalized Intersection Summary

1:1-215 SB Ramp & Bonnie Drive

Optimus - Ethanac TIS
03/28/2018

A T N I 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % [l % I )
Traffic Volume (veh/h) 24 299 220 349 1447 33
Future Volume (veh/h) 24 299 220 349 1447 33
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00  1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 25 308 227 360 1492 0
Adj No. of Lanes 1 1 1 1 2 0
Peak Hour Factor 097 097 097 097 097 097
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 288 257 347 1420 1873 0
Arrive On Green 016 016 020 076 053 0.0
Sat Flow, veh/h 1774 1583 1774 1863 3725 0
Grp Volume(v), veh/h 25 308 227 360 1492 0
Grp Sat Flow(s),veh/h/In 1774 1583 1774 1863 1770 0
Q Serve(g_s), s 1.4 19.5 14.2 6.8 412 0.0
Cycle Q Clear(g_c), s 1.4 19.5 14.2 6.8 412 0.0
Prop In Lane 1.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 288 257 347 1420 1873 0
VIC Ratio(X) 009 120 065 025 080 0.0
Avail Cap(c_a), veh/h 288 257 347 1420 1873 0
HCM Platoon Ratio 100 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00  1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 427 503 445 42 230 0.0
Incr Delay (d2), s/veh 01 1201 4.3 04 3.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 07 243 74 37 208 0.0
LnGrp Delay(d),s/veh 428 170.3 4838 46  26.6 0.0
LnGrp LOS D F D A C
Approach Vol, veh/h 888 587 1492
Approach Delay, s/veh 160.8 217 266
Approach LOS B C C
Timer 1 2 3 4 B 6
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 96.0 240 280 680
Change Period (Y+Rc), s 45 4.5 45 4.5
Max Green Setting (Gmax), s 915 195 235 635
Max Q Clear Time (g_ctl1), s 8.8 215 162 432
Green Ext Time (p_c), s 2.5 0.0 04 1.7
Intersection Summary
HCM 2010 Ctrl Delay 43.9
HCM 2010 LOS D

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Lanes and Geometrics
3: 1-215 SB Ramp & Ethanac Road

Optimus - Ethanac TIS

03/28/2018

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 [l 44 if < [l
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 280 100 0 0 0 240
Storage Lanes 0 1 0 1 0 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 100 09 100 100 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.850 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 1863 1583 0 3539 1583 0 0 0 0 1770 1583
FIt Permitted 0.950
Satd. Flow (perm) 0 1863 1583 0 3539 1583 0 0 0 0 1770 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 258 187 42
Link Speed (mph) 30 30 30 30
Link Distance (ft) 4227 444 1378 1425
Travel Time (s) 96.1 10.1 31.3 32.4
Intersection Summary
Area Type: Other

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Volume Optimus - Ethanac TIS

3: 1-215 SB Ramp & Ethanac Road 03/28/2018
—

e T R U A A

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Traffic Volume (vph) 0 950 369 0 1171 380 0 0 0 742 0 344

Future Volume (vph) 0 950 369 0 1171 380 0 0 0 742 0 344

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 096 096 09% 096 096 096 09 096 096 096 096 096
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Adj. Flow (vph) 0 990 384 0 1220 396 0 0 0 773 0 358
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 990 384 0 1220 396 0 0 0 0 773 358

Intersection Summary

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED Synchro 10 Report
PM PEAK HOUR



Timings Optimus - Ethanac TIS

3: 1-215 SB Ramp & Ethanac Road 03/28/2018
g by % e 4
Lane Group EBT EBR WBT WBR SBT SBR
Lane Configurations 4 [l 44 if 4 if
Traffic Volume (vph) 950 369 1171 380 0 344
Future Volume (vph) 950 369 1171 380 0 344
Turn Type NA  Perm NA  Perm NA  Perm
Protected Phases 4 8 6
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 225 25 225 225 225 225
Total Split (s) 650 650 650 650 550 550
Total Split (%) 54.2% 542% 542% 54.2% 45.8% 45.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 4.5 45 45
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Max Max
Act Effct Green (s) 605 605 605 605 505 505
Actuated g/C Ratio 050 050 050 050 042 042
vlc Ratio 1.05 041 068 044 1.04  0.52
Control Delay 74.8 72 250 112 782 257
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.8 72 250 112 782 257
LOS E A C B E C
Approach Delay 55.9 21.6 61.6
Approach LOS E C E

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.05

Intersection Signal Delay: 44.0 Intersection LOS: D
Intersection Capacity Utilization 98.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:  3: 1-215 SB Ramp & Ethanac Road

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED Synchro 10 Report
PM PEAK HOUR



HCM 2010 Signalized Intersection Summary

3: 1-215 SB Ramp & Ethanac Road

Optimus - Ethanac TIS
03/28/2018

A ey ¢ ANt M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 [l 44 if < [l
Traffic Volume (veh/h) 0 950 369 0 17 380 0 0 0 742 0 344
Future Volume (veh/h) 0 950 369 0 1M 380 0 0 0 742 0 344
Number 7 4 14 3 8 18 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 0 1863 1863 0 1863 1863 1900 1863 1863
Adj Flow Rate, veh/h 0 990 0 0 1220 0 773 0 358
Adj No. of Lanes 0 1 1 0 2 1 0 1 1
Peak Hour Factor 096 09 096 09 096 096 09 096 096
Percent Heavy Veh, % 0 2 2 0 2 2 2 2 2
Cap, veh/h 0 939 798 0 1784 798 747 0 666
Arrive On Green 000 050 000 000 050 0.0 042 000 042
Sat Flow, veh/h 0 1863 1583 0 3632 1583 1774 0 1583
Grp Volume(v), veh/h 0 990 0 0 1220 0 773 0 358
Grp Sat Flow(s),veh/h/In 0 1863 1583 0 1770 1583 1774 0 1583
Q Serve(g_s), s 00 605 0.0 00 313 0.0 50.5 00 203
Cycle Q Clear(g_c), s 00 605 0.0 00 313 0.0 50.5 00 203
Prop In Lane 0.00 1.00  0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 939 798 0 1784 798 747 0 666
VIC Ratio(X) 000 105 000 000 068 0.0 1.04 000 054
Avail Cap(c_a), veh/h 0 939 798 0 1784 798 747 0 666
HCM Platoon Ratio 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 0.00 1.00 000 000 100 0.0 1.00 000 1.00
Uniform Delay (d), s/veh 0.0 297 0.0 00 225 0.0 34.8 0.0 26.0
Incr Delay (d2), s/veh 00 447 0.0 0.0 1.1 0.0 42.4 0.0 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 00 424 0.0 00 155 0.0 33.5 0.0 94
LnGrp Delay(d),s/veh 0.0 745 0.0 0.0 236 0.0 77.2 00 294
LnGrp LOS F C F C
Approach Vol, veh/h 990 1220 1131
Approach Delay, s/veh 74.5 23.6 61.9
Approach LOS E C E
Timer 1 2 3 4 B 6 7 8
Assigned Phs 4 6 8
Phs Duration (G+Y+Rc), s 65.0 55.0 65.0
Change Period (Y+Rc), s 45 45 4.5
Max Green Setting (Gmax), s 60.5 50.5 60.5
Max Q Clear Time (g_ctl1), s 62.5 525 33.3
Green Ext Time (p_c), s 0.0 0.0 10.7
Intersection Summary
HCM 2010 Ctrl Delay 51.7
HCM 2010 LOS D

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Lanes and Geometrics

Optimus - Ethanac TIS

4:1-215 NB Ramp & Ethanac Road 03/28/2018
A ey ¢ ANt M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 44 [l 44 if 4 [l

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 250 0 0 0 0 265 0 0

Storage Lanes 0 1 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 09 1.00 100 09 100 100 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor

Frt 0.850 0.850 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 3539 1583 0 3539 1583 0 1770 1583 0 0 0

FIt Permitted 0.950

Satd. Flow (perm) 0 3539 1583 0 3539 1583 0 1770 1583 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 209 581 14

Link Speed (mph) 30 30 30 30

Link Distance (ft) 320 5321 1392 1398

Travel Time (s) 7.3 120.9 31.6 31.8

Intersection Summary

Area Type: Other

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Volume

4:1-215 NB Ramp & Ethanac Road

Optimus - Ethanac TIS
03/28/2018

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 0 1460 257 0 1148 563 390 0 607 0 0 0
Future Volume (vph) 0 1460 257 0 1148 563 390 0 607 0 0 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 095 095 09 095 095 095 09 09 095 095 095 095
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 0 1537 271 0 1208 593 411 0 639 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1537 271 0 1208 593 0 411 639 0 0 0

Intersection Summary

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Timings Optimus - Ethanac TIS

4:1-215 NB Ramp & Ethanac Road 03/28/2018
-y Y At
Lane Group EBT EBR WBT WBR NBT NBR
Lane Configurations 44 [l 44 if 4 if
Traffic Volume (vph) 1460 257 1148 563 0 607
Future Volume (vph) 1460 257 1148 563 0 607
Turn Type NA  Perm NA  Perm NA  Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 225 25 225 225 225 225
Total Split (s) 61.0 610 610 610 590 59.0
Total Split (%) 50.8% 50.8% 50.8% 50.8% 49.2% 49.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 4.5 45 45
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Max Max
Act Effct Green (s) 56.1 56.1 56.1 56.1 545  54.5
Actuated g/C Ratio 047 047 047 047 046 046
vlc Ratio 093 032 073 056 051 0.88
Control Delay 40.7 6.0 288 40 26.0 440
Queue Delay 0.7 0.0 0.0 0.0 0.0 0.0
Total Delay 414 6.0 288 40 26.0 440
LOS D A C A C D
Approach Delay 36.0 20.6 36.9
Approach LOS D C D

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 119.6

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 30.3 Intersection LOS: C
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  4:1-215 NB Ramp & Ethanac Road

T!ﬁl

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED Synchro 10 Report
PM PEAK HOUR



HCM 2010 Signalized Intersection Summary

Optimus - Ethanac TIS

4:1-215 NB Ramp & Ethanac Road 03/28/2018
A ey ¢ ANt M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 44 [l 44 if 4 [l

Traffic Volume (veh/h) 0 1460 257 0 1148 563 390 0 607 0 0 0

Future Volume (veh/h) 0 1460 257 0 1148 563 390 0 607 0 0 0

Number 7 4 14 3 8 18 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 1.00

Parking Bus, Adj 1.00 1.00 100 100 100 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/In 0 1863 1863 0 1863 1863 1900 1863 1863

Adj Flow Rate, veh/h 0 1537 0 0 1208 0 411 0 639

Adj No. of Lanes 0 2 1 0 2 1 0 1 1

Peak Hour Factor 095 095 095 095 095 095 095 095 095

Percent Heavy Veh, % 0 2 2 0 2 2 2 2 2

Cap, veh/h 0 1646 736 0 1646 736 814 0 727

Arrive On Green 000 047 000 000 047 000 046 0.00 046

Sat Flow, veh/h 0 3632 1583 0 3632 1583 1774 0 1583

Grp Volume(v), veh/h 0 1537 0 0 1208 0 411 0 639

Grp Sat Flow(s),veh/h/In 0 1770 1583 0 1770 1583 1774 0 1583

Q Serve(g_s), s 00 487 0.0 0.0 329 0.0 194 00 435

Cycle Q Clear(g_c), s 00 487 0.0 00 329 00 194 00 435

Prop In Lane 0.00 1.00  0.00 1.00  1.00 1.00

Lane Grp Cap(c), veh/h 0 1646 736 0 1646 736 814 0 727

VIC Ratio(X) 000 093 000 000 073 000 050 000 0.8

Avail Cap(c_a), veh/h 0 1684 754 0 1684 754 814 0 727

HCM Platoon Ratio 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00

Upstream Filter(l) 0.00 100 000 000 100 000 100 000 1.00

Uniform Delay (d), s/veh 0.0 30.0 0.0 00 258 0.0 226 0.0 291

Incr Delay (d2), s/veh 00 100 0.0 0.0 1.7 0.0 22 00 143

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 00 260 0.0 00 163 0.0 100 00 219

LnGrp Delay(d),s/veh 0.0 40.0 0.0 00 274 00 2438 00 434

LnGrp LOS D C C D

Approach Vol, veh/h 1537 1208 1050

Approach Delay, s/veh 40.0 27.4 36.1

Approach LOS D C D

Timer 1 2 3 4 B 6 7 8

Assigned Phs 2 4 8

Phs Duration (G+Y+Rc), s 59.0 59.7 59.7

Change Period (Y+Rc), s 45 4.5 4.5

Max Green Setting (Gmax), s 54.5 56.5 56.5

Max Q Clear Time (g_ctl1), s 45.5 50.7 34.9

Green Ext Time (p_c), s 3.6 45 95

Intersection Summary

HCM 2010 Ctrl Delay 34.9

HCM 2010 LOS C

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Lanes and Geometrics

Optimus - Ethanac TIS

6: 1-215 NB Ramp & McCall Boulevard 03/28/2018
A ey ¢ ANt M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 44 [l 44 if % i Y [l

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 240 0 0 250 0 250 0 0

Storage Lanes 0 1 0 1 1 1 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00  0.91 1.00 100 091 100 09 091 095 100 100 1.00

Ped Bike Factor

Frt 0.850 0.850 0.861 0.850

Flt Protected 0.950 0.996

Satd. Flow (prot) 0 5085 1583 0 5085 1583 1681 1454 1504 0 0 0

FIt Permitted 0.950 0.996

Satd. Flow (perm) 0 5085 1583 0 5085 1583 1681 1454 1504 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 246 545 1 14

Link Speed (mph) 30 30 30 30

Link Distance (ft) 397 1476 1768 1895

Travel Time (s) 9.0 33.5 40.2 43.1

Intersection Summary

Area Type: Other

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Volume Optimus - Ethanac TIS

6: 1-215 NB Ramp & McCall Boulevard 03/28/2018
—

e T R U A A

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Traffic Volume (vph) 0 2075 319 0 1757 598 475 2 1267 0 0 0

Future Volume (vph) 0 2075 319 0 1757 598 475 2 1267 0 0 0

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Adj. Flow (vph) 0 2139 329 0 1811 616 490 2 1306 0 0 0
Shared Lane Traffic (%) 10% 48%

Lane Group Flow (vph) 0 2139 329 0 1811 616 441 678 679 0 0 0

Intersection Summary

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED Synchro 10 Report
PM PEAK HOUR



Timings Optimus - Ethanac TIS

6: 1-215 NB Ramp & McCall Boulevard 03/28/2018
- > v ANt .
Lane Group EBT EBR WBT WBR NBL NBT NBR
Lane Configurations 44 T 44 if % Fi S [l
Traffic Volume (vph) 2075 319 1757 598 475 2 1267
Future Volume (vph) 2075 319 1757 598 475 2 1267
Turn Type NA  Perm NA Perm Perm NA  Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2 2
Detector Phase 4 4 8 8 2 2 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 225 25 225 225 225 25 225
Total Split (s) 570 570 570 570 630 630 63.0
Total Split (%) 475% 475% 475% 475% 52.5% 52.5% 52.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 35 35 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 4.5 45 45 45
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Max Max Max
Act Effct Green (s) 525 525 525 525 585 585 585
Actuated g/C Ratio 044 044 044 044 049 049 049
vlc Ratio 096 040 0.81 062 054 09 092
Control Delay 451 74 332 6.3 244 551 471
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 451 74 332 6.3 244 551 471
LOS D A C A C E D
Approach Delay 40.1 26.4 446
Approach LOS D C D

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 36.3 Intersection LOS: D
Intersection Capacity Utilization 99.9% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:  6: 1-215 NB Ramp & McCall Boulevard

T!ﬁl

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED Synchro 10 Report
PM PEAK HOUR



HCM 2010 Signalized Intersection Summary

Optimus - Ethanac TIS

6: 1-215 NB Ramp & McCall Boulevard 03/28/2018
A ey ¢ ANt M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 44 [l 44 if % i Y [l

Traffic Volume (veh/h) 0 2075 319 0 1757 598 475 2 1267 0 0 0

Future Volume (veh/h) 0 2075 319 0 1757 598 475 2 1267 0 0 0

Number 7 4 14 3 8 18 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 1.00

Parking Bus, Adj 1.00 1.00 100 100 100 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/In 0 1863 1863 0 1863 1863 1863 1863 1863

Adj Flow Rate, veh/h 0 2139 0 0 1811 0 327 0 1482

Adj No. of Lanes 0 3 1 0 3 1 1 0 2

Peak Hour Factor 097 097 097 097 097 097 097 097 097

Percent Heavy Veh, % 0 2 2 0 2 2 2 2 2

Cap, veh/h 0 2223 692 0 2223 692 866 0 1545

Arrive On Green 000 044 000 000 044 000 049 0.00 049

Sat Flow, veh/h 0 5253 1583 0 5253 1583 1774 0 3167

Grp Volume(v), veh/h 0 2139 0 0 1811 0 327 0 1482

Grp Sat Flow(s),veh/h/In 0 1695 1583 0 1695 1583 1774 0 1583

Q Serve(g_s), s 00 490 0.0 0.0 373 0.0 139 00 540

Cycle Q Clear(g_c), s 00 490 0.0 00 373 00 139 00 540

Prop In Lane 0.00 1.00  0.00 1.00  1.00 1.00

Lane Grp Cap(c), veh/h 0 2223 692 0 2223 692 866 0 1545

VIC Ratio(X) 000 09 000 000 0.81 000 038 000 096

Avail Cap(c_a), veh/h 0 2227 693 0 2227 693 866 0 1545

HCM Platoon Ratio 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00

Upstream Filter(l) 0.00 100 000 000 100 000 100 000 1.00

Uniform Delay (d), s/veh 0.0 328 0.0 00 295 0.0 193 00 296

Incr Delay (d2), s/veh 00 116 0.0 0.0 24 0.0 1.3 00  15.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 00 252 0.0 00 179 0.0 7.1 00 267

LnGrp Delay(d),s/veh 0.0 444 0.0 0.0 320 00 205 00 446

LnGrp LOS D C C D

Approach Vol, veh/h 2139 1811 1809

Approach Delay, s/veh 444 32.0 40.3

Approach LOS D C D

Timer 1 2 3 4 B 6 7 8

Assigned Phs 2 4 8

Phs Duration (G+Y+Rc), s 63.0 56.9 56.9

Change Period (Y+Rc), s 45 4.5 4.5

Max Green Setting (Gmax), s 58.5 52.5 525

Max Q Clear Time (g_ctl1), s 56.0 51.0 39.3

Green Ext Time (p_c), s 1.9 14 9.8

Intersection Summary

HCM 2010 Ctrl Delay 39.2

HCM 2010 LOS D

Notes

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Lanes and Geometrics
9: Case Road & Palomar Road

Optimus - Ethanac TIS

03/28/2018

L owW 2 X A

Lane Group SBL SBR SEL  SET NWT NWR
Lane Configurations i [l % 44 '

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0
Storage Lanes 1 1 1 0
Taper Length (ft) 25 25

Lane Util. Factor 1.00 095 1.00 09 1.00 1.00
Ped Bike Factor

Frt 0.899 0.850 0.991

Flt Protected 0.984 0.950

Satd. Flow (prot) 1648 1504 1770 3539 1846 0
FIt Permitted 0.984 0.950

Satd. Flow (perm) 1648 1504 1770 3539 1846 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 72 115 4

Link Speed (mph) 30 30 30

Link Distance (ft) 1685 2818 3483

Travel Time (s) 38.3 640 792
Intersection Summary

Area Type: Other

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Volume Optimus - Ethanac TIS

9: Case Road & Palomar Road 03/28/2018
LY 2 XA

Lane Group SBL SBR SEL  SET NWT NWR

Traffic Volume (vph) 34 170 332 717 466 32

Future Volume (vph) 34 170 332 717 466 32

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 087 087 087 087 087 087
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 39 195 382 824 536 37
Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 119 115 382 824 573 0

Intersection Summary

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED Synchro 10 Report
PM PEAK HOUR



Timings

9: Case Road & Palomar Road

Optimus - Ethanac TIS
03/28/2018

LovY 2 X

Lane Group SBL SBR SEL SET NWT
Lane Configurations i [l % 44 '
Traffic Volume (vph) 34 170 332 "7 466
Future Volume (vph) 34 170 332 717 466
Turn Type Prot Perm  Split NA NA
Protected Phases 4 2 2 8
Permitted Phases 4

Detector Phase 4 4 2 2 8
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 225 225 225 225 225
Total Split (s) 226 226 434 434 540
Total Split (%) 18.8% 18.8% 36.2% 36.2% 45.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 4.5 45
Lead/Lag

Lead-Lag Optimize?

Recall Mode Min Min  None None Min
Act Effct Green (s) 8.8 88 306 306 337
Actuated g/C Ratio 010 010 035 035 0.38
v/c Ratio 052 045 062 067 0.80
Control Delay 290 151 309 288 345
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 290 151 309 288 345
LOS C B C C C
Approach Delay 22.2 29.5 34.5
Approach LOS C C C

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 87.6

Natural Cycle: 80

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.80

Intersection Signal Delay: 30.0
Intersection Capacity Utilization 61.5%
Analysis Period (min) 15

Splits and Phases:  9: Case Road & Palomar Road

Intersection LOS: C
ICU Level of Service B

\{ﬁl

l(m

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



HCM 2010 Signalized Intersection Summary
9: Case Road & Palomar Road

Optimus - Ethanac TIS

03/28/2018

LW 0 X A
Movement SBL SBR SEL  SET NWT NWR
Lane Configurations i [l % 44 '
Traffic Volume (veh/h) 34 170 332 "7 466 32
Future Volume (veh/h) 34 170 332 717 466 32
Number 7 14 5 2 8 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00  1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 0 237 382 824 536 37
Adj No. of Lanes 1 2 1 2 1 0
Peak Hour Factor 087 087 087 087 087 087
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 6 0 480 958 773 53
Arrive On Green 000 000 027 027 045 045
Sat Flow, veh/h 1774 1774 3632 1723 119
Grp Volume(v), veh/h 0 382 824 0 573
Grp Sat Flow(s),veh/h/In 1774 1774 1770 0 1842
Q Serve(g_s), s 0.0 6.4 7.1 0.0 8.0
Cycle Q Clear(g_c), s 0.0 6.4 7.1 0.0 8.0
Prop In Lane 1.00 1.00 0.06
Lane Grp Cap(c), veh/h 6 4380 958 0 826
VIC Ratio(X) 0.00 080 086 000 0.9
Avail Cap(c_a), veh/h 1001 2152 4293 0 2843
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 109 111 0.0 7.1
Incr Delay (d2), s/veh 0.0 3.0 24 0.0 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.0 35 3.8 0.0 4.2
LnGrp Delay(d),s/veh 0.0 139 135 0.0 8.1
LnGrp LOS B B A
Approach Vol, veh/h 0 1206 573
Approach Delay, s/veh 0.0 13.6 8.1
Approach LOS B A
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 7 8
Phs Duration (G+Y+Rc), s 13.2 0.0 189
Change Period (Y+Rc), s 45 45 4.5
Max Green Setting (Gmax), s 38.9 18.1 495
Max Q Clear Time (g_ctl1), s 8.4 0.0 10.0
Green Ext Time (p_c), s 0.3 0.0 4.4
Intersection Summary
HCM 2010 Ctrl Delay 11.9
HCM 2010 LOS B
Notes

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Lanes and Geometrics

11: Menifee Road & SR-74

Optimus - Ethanac TIS

03/28/2018

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 44 [l L % 4 [l N B
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 350 100 350 0 0 0 0 0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 09 1.00 100 09 09 100 100 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.984 0.850 0.979
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3539 1583 1770 3483 0 1770 1863 1583 1770 1824 0
FIt Permitted 0.950 0.950 0.378 0.425
Satd. Flow (perm) 1770 3539 1583 1770 3483 0 704 1863 1583 792 1824 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 95 16 14 7
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2755 5360 3886 2621
Travel Time (s) 62.6 121.8 88.3 59.6
Intersection Summary
Area Type: Other

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Volume

11: Menifee Road & SR-74

Optimus - Ethanac TIS
03/28/2018

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 73 1451 235 261 1092 133 186 242 304 132 234 38
Future Volume (vph) 73 1451 235 261 1092 133 186 242 304 132 234 38
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 09 092 092 092 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 79 1577 255 284 1187 145 202 263 330 143 254 41
Shared Lane Traffic (%)
Lane Group Flow (vph) 79 1577 255 284 1332 0 202 263 330 143 295 0

Intersection Summary

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Timings Optimus - Ethanac TIS

11: Menifee Road & SR-74 03/28/2018
O 2 N V.
Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations % 44 [l L N 4 [l % B
Traffic Volume (vph) 73 1451 235 261 1092 186 242 304 132 234
Future Volume (vph) 73 1451 235 261 1092 186 242 304 132 234
Turn Type Prot NA  Perm Prot NA  Perm NA pm+ov  Perm NA
Protected Phases 7 4 3 8 2 3 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 2 2 3 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 225 95 225 225 225 95 225 225
Total Split (s) 16.0 562 562 240 642 398 398 240 398 398
Total Split (%) 13.3% 46.8% 46.8% 20.0% 53.5% 33.2% 33.2% 20.0% 33.2% 33.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 35 35 3.5 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 4.5 45 45 45 45 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Max Max  None Max Max
Act Effct Green (s) 99 517 517 195 636 353 353 593 353 353
Actuated g/C Ratio 008 043 043 016 053 029 029 049 029 029
vlc Ratio 0.54 103 035 099 072 098 048 042 062 055
Control Delay 66.7  66.5 154 1011 249 998 384 205 497 392
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.7  66.5 154 1011 249 998 384 205 497 392
LOS E E B F C F D C D D
Approach Delay 59.7 38.3 46.6 42.7
Approach LOS E D D D

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 48.7 Intersection LOS: D
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:  11: Menifee Road & SR-74

Tﬁz 703 P4

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED Synchro 10 Report
PM PEAK HOUR



HCM 2010 Signalized Intersection Summary

Optimus - Ethanac TIS

11: Menifee Road & SR-74 03/28/2018
A ey ¢ ANt M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 44 [l L % 4 [l N B
Traffic Volume (veh/h) 73 1451 235 261 1092 133 186 242 304 132 234 38
Future Volume (veh/h) 73 1451 235 261 1092 133 186 242 304 132 234 38
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 79 1577 255 284 1187 145 202 263 330 143 254 41
Adj No. of Lanes 1 2 1 1 2 0 1 1 1 1 1 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 101 1525 682 288 1705 208 230 548 723 206 461 74
Arrive On Green 006 043 043 016 054 054 029 029 029 029 029 029
Sat Flow, veh/h 1774 3539 1583 1774 3177 387 1080 1863 1583 821 1565 253
Grp Volume(v), veh/h 79 1577 255 284 660 672 202 263 330 143 0 295
Grp Sat Flow(s),veh/h/In 1774 1770 1583 1774 1770 1794 1080 1863 1583 821 0 1818
Q Serve(g_s), s 53 517 131 192 330 333 189 139 172 208 00 164
Cycle Q Clear(g_c), s 53 517 131 192 330 333 33 139 172 347 00 164
Prop In Lane 1.00 1.00  1.00 022 1.00 1.00  1.00 0.14
Lane Grp Cap(c), veh/h 101 1525 682 288 950 963 230 548 723 206 0 535
VIC Ratio(X) 079 103 037 099 069 070 088 043 046 069 0.00 055
Avail Cap(c_a), veh/h 170 1525 682 288 950 963 230 548 723 206 0 535
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 100 100 100 100 100 100 100 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 559 342 232 501 205 206 520 348 224 491 00 357
Incr Delay (d2), s/veh 126 324 03 488 2.2 22 346 3.0 2.1 17.5 0.0 4.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 29 321 58 133 167 170 8.9 7.6 7.9 5.7 0.0 8.8
LnGrp Delay(d),s/veh 684 665 235 989 227 228 866 378 244 66.6 00 397
LnGrp LOS E F C F C C F D C E D
Approach Vol, veh/h 1911 1616 795 438
Approach Delay, s/veh 60.9 36.2 447 48.5
Approach LOS E D D D
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 398 240 56.2 398 113 689
Change Period (Y+Rc), s 45 4.5 45 4.5 4.5 4.5
Max Green Setting (Gmax), s 35.3 195 517 35.3 15 597
Max Q Clear Time (g_ctl1), s 373 212 537 36.7 73 353
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.1 10.7
Intersection Summary
HCM 2010 Ctrl Delay 48.6
HCM 2010 LOS D

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Lanes and Geometrics
12: Menifee Road & McCall Boulevard

Optimus - Ethanac TIS

03/28/2018

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T - [l T e » s T e » i LR i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 150 0 330 330 150 150 150 0
Storage Lanes 2 1 2 1 2 1 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 097 09 100 097 09 100 097 095 100 100 086 0.86
Ped Bike Factor
Frt 0.850 0.850 0.850 0.942 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 3539 1583 1770 4527 1362
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 3539 1583 1770 4527 1362
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 168 177 136 121 95
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1600 1274 2404 4090
Travel Time (s) 36.4 29.0 54.6 93.0
Intersection Summary
Area Type: Other

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR

Synchro 10 Report



Volume Optimus - Ethanac TIS

12: Menifee Road & McCall Boulevard 03/28/2018
—

e T R U A A

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Traffic Volume (vph) 654 607 421 21 425 54 317 351 44 82 370 460

Future Volume (vph) 654 607 421 21 425 54 317 351 44 82 370 460

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Adj. Flow (vph) 703 653 453 23 457 58 341 377 47 88 398 495
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 703 653 453 23 457 58 341 377 47 88 646 247

Intersection Summary

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED Synchro 10 Report
PM PEAK HOUR



Timings Optimus - Ethanac TIS
12: Menifee Road & McCall Boulevard 03/28/2018
A ey ¢ ANt M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations o b TG il s R F " i %N M i
Traffic Volume (vph) 654 607 421 21 425 54 317 351 44 82 370 460
Future Volume (vph) 654 607 421 21 425 54 317 351 44 82 370 460
Turn Type Prot NA pm+ov Prot NA  Perm Prot NA Perm Prot NA pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 8 2 6
Detector Phase 7 4 5 3 8 8 5 2 2 1 6 7
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 9.5 95 225 225 95 225 225 95 225 9.5
Total Split (s) 380 557 240 95 272 212 240 378 378 170 308 38.0
Total Split (%) 3.7% 46.4% 200% 79% 227% 22.7% 20.0% 31.5% 31.5% 14.2% 257% 31.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 35 3.5 3.5 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 45 45 4.5 45 4.5 45 45
Lead/Lag Lead Lag Lead Lead Lag Lag Lead Lag lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max Max  None Max  None
Act Effct Green (s) 214 457  66.2 5.1 189 189 160 359 359 102 273 593
Actuated g/C Ratio 025 042 061 005 018 018 015 033 033 009 025 055
v/c Ratio 0.81 044 044 014 074 014 067 032 008 053 052 0.31
Control Delay 46.1 23.8 8.1 56.2  50.8 07 516 311 02 612 314 9.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.1 23.8 8.1 56.2  50.8 07 516 311 02 612 314 9.8
LOS D C A E D A D C A E C A
Approach Delay 28.5 457 38.3 28.6
Approach LOS C D D C

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 107.9

Natural Cycle: 80

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81

Intersection Signal Delay: 32.6
Intersection Capacity Utilization 65.0%
Analysis Period (min) 15

Splits and Phases:

12: Menifee Road & McCall Boulevard

Intersection LOS: C
ICU Level of Service C

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR
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HCM 2010 Signalized Intersection Summary

Optimus - Ethanac TIS

12: Menifee Road & McCall Boulevard 03/28/2018
A ey ¢ ANt M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T - [l T e » s T e » i LR i
Traffic Volume (veh/h) 654 607 421 21 425 54 317 351 44 82 370 460
Future Volume (veh/h) 654 607 421 21 425 54 317 351 44 82 370 460
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 703 653 453 23 457 58 341 377 47 88 398 495
Adj No. of Lanes 2 2 1 2 2 1 2 2 1 1 2 2
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 825 1351 802 82 588 263 430 1219 545 113 1055 1655
Arrive On Green 024 038 038 002 017 0417 012 034 034 0.06 028 028
Sat Flow, veh/h 3442 3539 1583 3442 3539 1583 3442 3539 1583 1774 3725 3167
Grp Volume(v), veh/h 703 653 453 23 457 58 341 377 47 88 398 495
Grp Sat Flow(s),veh/h/In 1721 1770 1583 1721 1770 1583 1721 1770 1583 1774 1863 1583
Q Serve(g_s), s 189 135 191 06 120 3.1 9.3 7.6 1.9 4.7 8.3 8.5
Cycle Q Clear(g_c), s 189 135 191 06 120 3.1 9.3 7.6 1.9 4.7 8.3 8.5
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 825 1351 802 82 588 263 430 1219 545 113 1055 1655
VIC Ratio(X) 085 048 056 028 078 022 079 031 009 078 038 030
Avail Cap(c_a), veh/h 1193 1874 1036 178 831 372 694 1219 545 229 1055 1655
HCM Platoon Ratio 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 35.1 227 165 464 386 349 411 233 214 446 278 130
Incr Delay (d2), siveh 4.2 0.3 0.6 1.8 3.1 0.4 3.3 0.7 03 109 1.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 9.5 6.7 8.4 0.3 6.1 14 4.6 3.8 0.9 2.7 44 3.8
LnGrp Delay(d),s/veh 394 229 1741 482 417 353 444 239 217 555 288 135
LnGrp LOS D C B D D D D C C E C B
Approach Vol, veh/h 1809 538 765 981
Approach Delay, s/veh 27.8 41.3 32.9 235
Approach LOS C D C C
Timer 1 2 3 4 B 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.7 378 68 414 166 319 277 206
Change Period (Y+Rc), s 45 4.5 45 45 45 4.5 4.5 4.5
Max Green Setting (Gmax),s 125  33.3 50 512 195 263 335 227
Max Q Clear Time (g_ctl1),s 6.7 9.6 26 211 113 105 209 140
Green Ext Time (p_c), s 0.1 2.7 0.0 7.1 0.8 4.3 2.3 2.1
Intersection Summary
HCM 2010 Ctrl Delay 29.5
HCM 2010 LOS C
Notes

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED
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Lanes and Geometrics
13: Briggs Road & SR-74

Optimus - Ethanac TIS

03/28/2018

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 44 [l L % ' L
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 140 1000 150 0 200 0 150 0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 09 1.00 100 09 09 100 100 1.00 1.00 095 0.95
Ped Bike Factor
Frt 0.850 0.985 0.928 0.915
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3539 1583 1770 3486 0 1770 1729 0 1770 3238 0
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3486 0 1770 1729 0 1770 3238 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 205 12 33 105
Link Speed (mph) 30 30 30 30
Link Distance (ft) 5360 4684 4428 1335
Travel Time (s) 121.8 106.5 100.6 30.3
Intersection Summary
Area Type: Other

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED

PM PEAK HOUR
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Volume Optimus - Ethanac TIS

13: Briggs Road & SR-74 03/28/2018
—
e T R U A A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 176 1307 203 70 1132 126 136 87 80 78 80 104
Future Volume (vph) 176 1307 203 70 1132 126 136 87 80 78 80 104

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 099 099 099 099 099 099 099 099 099 099 099 099
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Adj. Flow (vph) 178 1320 205 71 1143 127 137 88 81 79 81 105
Shared Lane Traffic (%)

Lane Group Flow (vph) 178 1320 205 71 1270 0 137 169 0 79 186 0

Intersection Summary

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED Synchro 10 Report
PM PEAK HOUR



Timings Optimus - Ethanac TIS

13: Briggs Road & SR-74 03/28/2018
O T T 2 N B AR
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations % 44 [l L N ' L T
Traffic Volume (vph) 176 1307 203 70 1132 136 87 78 80
Future Volume (vph) 176 1307 203 70 1132 136 87 78 80
Turn Type Prot NA pm+tov Prot NA  Split NA  Split NA
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4
Detector Phase 7 4 2 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 225 95 225 225 225 225 225
Total Split (s) 21.0 619 235 121 530 235 235 225 225
Total Split (%) 175% 51.6% 19.6% 101% 442% 19.6% 19.6% 18.8% 18.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 35 35 3.5 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 4.5 45 45 45 45 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None  None Max None None Max Max Max Max
Act Effct Green (s) 150 568 804 74 467 191 19.1 18.1 18.1
Actuated g/C Ratio 013 049 069 006 040 016 016 015 0.15
vlc Ratio 078 077 018 064 091 048 055 029 0.32
Control Delay 734 289 1.3 80.0 433 517 443 484 219
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 734 289 1.3  80.0 433 517 443 484 219
LOS E C A E D D D D C
Approach Delay 30.2 45.3 47.6 29.8
Approach LOS C D D C

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 116.9

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.91

Intersection Signal Delay: 37.2 Intersection LOS: D
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  13: Briggs Road & SR-74

ﬁﬁl

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED Synchro 10 Report
PM PEAK HOUR



HCM 2010 Signalized Intersection Summary

Optimus - Ethanac TIS

13: Briggs Road & SR-74 03/28/2018
A ey ¢ ANt M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 44 [l L % ' L
Traffic Volume (veh/h) 176 1307 203 70 1132 126 136 87 80 78 80 104
Future Volume (veh/h) 176 1307 203 70 1132 126 136 87 80 78 80 104
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 178 1320 205 71 1143 127 137 88 81 79 81 105
Adj No. of Lanes 1 2 1 1 2 0 1 1 0 1 2 0
Peak Hour Factor 099 099 099 099 099 099 099 099 099 099 099 099
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 208 1640 999 91 1278 142 297 150 138 282 281 252
Arrive On Green 012 046 046 005 040 040 0417 047 0417 016  0.16  0.16
Sat Flow, veh/h 1774 3539 1583 1774 3213 356 1774 894 823 1774 1770 1583
Grp Volume(v), veh/h 178 1320 205 71 629 641 137 0 169 79 81 105
Grp Sat Flow(s),veh/h/In 1774 1770 1583 1774 1770 1800 1774 0 17117 1774 1770 1583
Q Serve(g_s), s 112 362 6.2 45 376 378 7.9 00 103 44 4.6 6.8
Cycle Q Clear(g_c), s 112 362 6.2 45 376 378 7.9 00 103 44 4.6 6.8
Prop In Lane 1.00 1.00  1.00 020 1.00 048  1.00 1.00
Lane Grp Cap(c), veh/h 208 1640 999 91 704 716 297 0 288 282 281 252
VIC Ratio(X) 086 080 0.21 078 089 09 046 000 059 028 029 042
Avail Cap(c_a), veh/h 258 1793 1068 119 757 770 297 0 288 282 281 252
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 100 100 100 100 100 100 000 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 491 26.0 89 531 319 319 425 00 435 420 420 429
Incr Delay (d2), s/veh 20.3 2.6 0.1 214 125 126 5.1 0.0 8.5 25 2.6 5.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 6.7 182 4.0 27 208 212 4.3 0.0 5.6 24 24 3.3
LnGrp Delay(d),s/veh 69.5 286 90 746 444 445 476 00 520 444 446 480
LnGrp LOS E C A E D D D D D D D
Approach Vol, veh/h 1703 1341 306 265
Approach Delay, s/veh 30.5 46.0 50.0 459
Approach LOS C D D D
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 235 103 570 225 178 496
Change Period (Y+Rc), s 45 4.5 45 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.0 76 574 18.0 16.5 485
Max Q Clear Time (g_ctl1), s 12.3 6.5 382 88 132 398
Green Ext Time (p_c), s 0.7 00 106 0.8 0.1 53
Intersection Summary
HCM 2010 Ctrl Delay 39.0
HCM 2010 LOS D

OPENING YEAR PLUS CUMULATIVE PLUS PROJECT CONDITION - MITIGATED
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Appendix H

Signal Warrant Analysis Sheets



2014 Edition

WARRANT 3, PEAK HOUR (70% FACTOR)

(Rural Areas)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffic Conditions = Existing Condition AM Peak Hour

Major Street Name = Case Road Total of Both Approaches (VPH) = 632
Number of Approach Lanes Major Street = 1

Minor Street Name = Palomar Road High Volume Approach (VPH) = 266
Number of Approach Lanes Minor Street = 1

WARRANTED FOR A SIGNAL
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Major Street - Total of Both Approaches - Vehicles Per Hour (VPH)
e} 1 Lane (Major) & 1 Lane (Minor)
2+ L anes (Major) & 1 Lane (Minor) OR 1 Lane (Major) & 2+ Lanes (Minor)
2+ | anes (Major) & 2+ Lanes (Minor)
e \ajor Street Approaches
= =K== Minor Street Approaches
* Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.
March 2018

01_Ex AM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR (70% FACTOR)

(Rural Areas)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffic Conditions = Existing Condition PM Peak Hour

Major Street Name = Case Road Total of Both Approaches (VPH) = 416
Number of Approach Lanes Major Street = 1

Minor Street Name = Palomar Road High Volume Approach (VPH) = 132
Number of Approach Lanes Minor Street = 1

SIGNAL WARRANT NOT SATISFIED
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2+ L anes (Major) & 1 Lane (Minor) OR 1 Lane (Major) & 2+ Lanes (Minor)
2+ | anes (Major) & 2+ Lanes (Minor)
e \ajor Street Approaches
= =K== Minor Street Approaches
* Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.
March 2018

02_Ex_PM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR (70% FACTOR)

(Rural Areas)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffic Conditions = Opening Year (2023) without Project Condition AM Peak

Major Street Name = Case Road Total of Both Approaches (VPH) = 712
Number of Approach Lanes Major Street = 1

Minor Street Name = Palomar Road High Volume Approach (VPH) = 299
Number of Approach Lanes Minor Street = 1

WARRANTED FOR A SIGNAL
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2+ | anes (Major) & 2+ Lanes (Minor)
e \ajor Street Approaches
= =K== Minor Street Approaches
* Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.
March 2018

03_OY_AM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR (70% FACTOR)

(Rural Areas)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffic Conditions = Opening Year (2023) without Project Condition PM Peak

Major Street Name = Case Road Total of Both Approaches (VPH) = 469
Number of Approach Lanes Major Street = 1

Minor Street Name = Palomar Road High Volume Approach (VPH) = 149
Number of Approach Lanes Minor Street = 1

SIGNAL WARRANT NOT SATISFIED
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2+ | anes (Major) & 2+ Lanes (Minor)
e \ajor Street Approaches
= =K== Minor Street Approaches
* Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.
March 2018

04_OY_PM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR (70% FACTOR)

(Rural Areas)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffic Conditions = Opening Year (2023) with Project Condition AM Peak

Major Street Name = Case Road Total of Both Approaches (VPH) = 738
Number of Approach Lanes Major Street = 1

Minor Street Name = Palomar Road High Volume Approach (VPH) = 342
Number of Approach Lanes Minor Street = 1

WARRANTED FOR A SIGNAL
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2+ | anes (Major) & 2+ Lanes (Minor)
e \ajor Street Approaches
= =K== Minor Street Approaches
* Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.
March 2018
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2014 Edition

WARRANT 3, PEAK HOUR (70% FACTOR)

(Rural Areas)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffic Conditions = Opening Year (2023) with Project Condition PM Peak

Major Street Name = Case Road Total of Both Approaches (VPH) = 532
Number of Approach Lanes Major Street = 1

Minor Street Name = Palomar Road High Volume Approach (VPH) = 204
Number of Approach Lanes Minor Street = 1

SIGNAL WARRANT NOT SATISFIED
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2+ | anes (Major) & 2+ Lanes (Minor)
e \ajor Street Approaches
= =K== Minor Street Approaches
* Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.
March 2018

06_OY+P_PM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR (70% FACTOR)

(Rural Areas)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffic Conditions = Cumulative Condition without Project AM Peak Hour

Major Street Name = Case Road Total of Both Approaches (VPH) = 1347
Number of Approach Lanes Major Street = 1

Minor Street Name = Palomar Road High Volume Approach (VPH) = 299
Number of Approach Lanes Minor Street = 1

WARRANTED FOR A SIGNAL
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= =K== Minor Street Approaches

* Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.

March 2018

07_OY+C_AM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR (70% FACTOR)
(Rural Areas)

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffic Conditions = Cumulative Condition without Project PM Peak Hour

Major Street Name = Case Road Total of Both Approaches (VPH) = 1484
Number of Approach Lanes Major Street = 1

Minor Street Name = Palomar Road High Volume Approach (VPH) = 149
Number of Approach Lanes Minor Street = 1

WARRANTED FOR A SIGNAL
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= =K== Minor Street Approaches
* Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.
March 2018
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2014 Edition

WARRANT 3, PEAK HOUR (70% FACTOR)

(Rural Areas)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffic Conditions = Cumulative Condition with Project AM Peak Hour

Major Street Name = Case Road Total of Both Approaches (VPH) = 1373
Number of Approach Lanes Major Street = 1

Minor Street Name = Palomar Road High Volume Approach (VPH) = 342
Number of Approach Lanes Minor Street = 1

WARRANTED FOR A SIGNAL
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* Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.
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WARRANT 3, PEAK HOUR (70% FACTOR)
(Rural Areas)

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffi

¢ Conditions = Cumulative Condition with Project PM Peak Hour

Major Street Name = Case Road Total of Both Approaches (VPH) = 1547
Number of Approach Lanes Major Street = 1

Minor Street Name = Palomar Road High Volume Approach (VPH) = 204
Number of Approach Lanes Minor Street = 1
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* Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.
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SCOPING AGREEMENT FOR TRAFFIC IMPACT STUDY

This letter acknowledges the City of Menifee requirements for traffic impact analysis of the following project. The traffic analysis must follow the latest City Traffic Impact Analysis
Guidelines dated August 2015.

Case No. RPT 1/7-040

Related Cases -

SP No.

EIR No.

GPA No.

CZ No.

Project Name:
Project Address:
Project Description:

MENIFEE NORTH SPECIFIC PLAN AMENDMENT - OPTIMUS ETHANAC DEVELOPMENT
NORTHEAST CORNER OF PALOMAR ROAD AND SR-74, City of Menifee
40 ACRE MIXED USE COMMERCIAL/RESIDENTIAL PROJECT

Consultant Developer
Name: RK ENGINEERING GROUP, INC. OPTIMUS BUILDING CORPORATION
Address: 4000 WESTERLY PLACE, STE 280 12040 EAST FLORENCE AVENUE
NEWPORT BEACH, CA 92660 SANTE FE SPRINGS, CA 90870
Telephone: 949-474-0809 619-922-0400
Email: be@rkengineer.com

A. Trip Generation Source:

Current GP Land Use:

Current Zoning:

ITE 9TH EDITION, 2012

Menifee North Specific Plan

Commercial/Business Park

Current Trip Generation:

Proposed Land Use: Menifee North Specific Plan

Proposed Zoning:  Commercial/Business Park/Residential/Mixed-Use

Proposed Trip Generation*

In Out Total In Out Total *See note on
AM Trips 0 0 0 123 296 420 attached Trip
PM Trips 0 0 0 315 231 546 Generation tables

Varies; see Table 2
per NCHRP report.
25% (commercial only)

Internal Trip Allowance Yes X No
Pass-By Trip Allowance Yes X No

% Trip Discount
% Trip Discount

The passby trips at adjacent study area intersections and project driveways shall be indicated on a report figure.
B. Trip Geographic Distribution (See attached exhibit for detailed distribution)
C. Background Traffic

Project buildout Year: 2023 Annual Ambient Growth Rate: 2%

Phase Year(s) SINGLE PHASE

Other area projects to be analyzed: TO BE OBTAINED FROM CITY OF MENIFEE, CITY OF PERRIS & COUNTY OF RIVERSIDE

Model forecast methodology: BUILD-UP METHOD TO OPENING YEAR (AMBIENT GROWTH RATE PLUS CUMULATIVE PROJECTS)

ANALYSIS METHODOLOGY: 2010 HCM
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Scoping Agreement - Page 2

D. Study Intersections: Note: Subject to revision after other projects, trip generation and distribution are determined, or comments from other agencies.

1 1-215 SB RAMP AT SR-74 12 MENIFEE ROAD AT McCALL
2 1-215 NB RAMP AT SR-74 13 BRIGGS ROAD AT SR-74
3 1-215 SB RAMP AT ETHANAC ROAD 14
4 1-215 NB RAMP AT ETHANAC ROAD 15
5 1-215 SB RAMP AT McCALL BOULEVARD 16
6 1-215 NB RAMP AT McCALL BOULEVARD 17
7 PALOMAR ROAD AT WATSON ROAD 18
8 PALOMAR ROAD AT SR-74 19
9 PALOMAR ROAD AT MATTHEWS ROAD 20
10 MENIFEE ROAD AT WATSON ROAD 21

11 MENIFEE ROAD AT SR-74

E. Study Roadway Segments: (NOTE: Subject to revision after other projects, trip generation and distribution are determined, or comments from other agencies.)

1 SR-74:1-215 to Antelope Road 9 Menifee Road: SR-74 to Case Road

2 SR-74: Antelope Road to Palomar Road 10 Menifee Road: Case Road to McCall Road

3 SR-74: Palomar Road to Menifee Road 11 Menifee Road: McCall Road to Simpson Road
4 SR-74: Menifee Road to Briggs Road 12 McCall Road: SR-215 to Menifee Road

5 Ethanac Road: I-215 to Case Road 13

6 Palomar Road: Watson Road to SR-74 14

7 Palomar Road: SR-74 to Case Road 15

8 Menifee Road: Watson Road to SR-74

F. Other Jurisdictional

Is the project within a City's sphere of influence or one-mile radius of City boundaries? Yes X No

If so, name of City or Jurisdiction: City of Perris, County of Riverside

G. Site Plan (Copy Attached)

H. Specific Issues to be addressed in the Study (in addition to the standard analysis described in the Guidelines) - To be filled out by transportation department. Note: If the
traffic study states that a "traffic signal is warranted" or "a traffic signal appears to be warranted" , or similar statement, at an existing unsignalized intersection, under existing
conditions, 8-hour approach traffic volume information must be submitted in addition to the peak hourly turning movement counts for that intersection.

- ANALYSIS METHODOLOGY: 2010 HCM

- Perform a peak hour signal warrant analysis for the unsignalized study intersections under all analysis scenarios.

I. Existing Conditions

Traffic count data must be new or recent. Provide traffic count dates if using other than new counts. Date of counts: NEW COUNTS WHEN SCHOOLS ARE

IN SESSION. (non-classification)

Recommended by: Approved by:
Bryan Estrada, AICP 7/20/2017 W M 8/25/2017
Consultant's Representative Date Date

Scoping agreement submitted on:

Scoping agreement revised on: 8/25/2017
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